The use of enzyme-labeled antibodies for detection of viral antigens has been described for a number of virus-host systems (1, (3) (4) (5) (6) (9) (10) (11) (12) . Further, the method has been found to be as sensitive and reproducible as the fluorescent antibody technique (10, 11) . In a previous report (J. E. Herrmann and S. A. Morse, in press), we found that enzyme-conjugated poliovirus antibody would bind to virus-infected cells only if the virus neutralization capacity (VNC) of purified conjugates was retained. VNC was found to be dependent on the molecular weight of the enzyme used for coupling: enzymes with molecular weights greater than that of immunoglobulin (Ig)G (,B-galactosidase and ,B-glucuronidase) inactivated antibody; those with molecular weights less than or equal to IgG (ribonuclease, alkaline phosphotase, and peroxidase) retained VNC. Because peroxidase-conjugated antibody retained VNC and can be accurately assayed, it was used for the conjugation studies presented here. This paper compares methods currently in use for preparing enzyme-labeled antibodies and characterizes the conjugates obtained. Also, the use of peroxidase-conjugated poliovirus antibody for demonstrating specific enterovirus infection is described. 
RESULTS
Efficiency of enzyme coupling. The relative efficiency of glutaraldehyde and DFNS coupling procedures was determined by measuring the amount of peroxidase and antibody contained in (NH4)2SO precipitates of unpurified conjugates. At the salt concentration used (40% final concentration), free (unconjugated) enzyme does not precipitate. It can therefore be assumed that any peroxidase activity in the precipitates is antibody associated. The results presented in Table 1 show that glutaraldehyde was about 1.7 times as effective for coupling as was DFNS. In addition, the conjugate prepared with glutaraldehyde was less turbid, as DFNS is not soluble in aqueous solutions. The amount of antibody precipitated, as measured by 125I disintegrations, was approximately the same for both preparations.
The efficacy of the conjugate purification procedure was determined by comparing sedimentation patterns of purified and unpurified conjugates (glutaraldehyde coupled) in sucrose density gradients. It can be seen from Fig. 1 that the purification steps were effective in removing both noncoupled peroxidase and heterogeneous antibody components. The purified conjugate contained only one peak of both enzyme and antibody, which were coincident.
The enzyme activity of conjugated antibody was dependent on the purity of the initial enzyme preparation. The use of grade B peroxidase resulted in a maximum conjugate activity of 3.2 x 103 units/ml; the more active enzyme (Worthington Biochemical Corp.) resulted in a maximum activity of 2.8 x 104 units/ml. The virus neutralization capacity for both preparations was about the same: 1: 320 in purified preparations. Binding capacity of conjugates. The binding capacity and specificity of Po-1 antibody conjugates was tested by adsorbing conjugate to cells infected with EC-11, CB-4, or Po-1. The cells were assayed for adsorbed peroxidase activity by histochemical staining, as described above. The results in Fig. 2 demonstrate that the conjugate was specific for Po-1, as these were the only preparations with distinct peroxidase,activity. The time of infection (6 or 18 h) did not appreciably influence conjugate binding; note the large amount of stained peroxidase surrounding lysed cells in the 18-h preparations ( Fig. 2e and f) .
DISCUSSION
The advantages of the enzyme-labeled antibody technique over fluorescent antibody techniques have been cited by several authors (2, 4, 7, 11) . These include the use of light microscopy, permanent mounting of preparations, continual reaction product formed, and the use of more than one enzyme and/or substrate. In addition, the method offers a theoretical advantage in that one virion can be detected, based on the fact that single molecules of enzyme can be assayed (8) .
From the results presented in the present paper, it is apparent that the conjugates we used can detect enterovirus antigen specifically, with very little "background" peroxidase activity in cell or virus control preparations. The specificity of the method also allows for rapid typing of enteroviruses (J. E. Herrmann and S. A. Morse, in preparation). This would reduce the time required from 3 to 4 days for diagnosis by conventional neutralization tests to less than one day by use of enzyme-coupled antibody assays.
